Intraoperative placement of temporary wires has been recommended during cardiac surgical cases. ''2 Routine placement of atrial, ventricular or both atrial and ventricular pacing leads is practiced by many surgeons during open-heart surgery. The following case report describes the use of an in situ bipolar transluminal ventricular pacing probe in conjunction with bipolar epicardial atrial wires to establish A-V sequential pacing in a patient with atrio-ventrieular heart block following cardiopulmonary bypass.
Case report
The patient was a 68-year-old, 80 kg female with triple vessel coronary artery disease and progressive angina, scheduled for elective coronary artery bypass surgery. The patient had a Medtronic model #7005 A-V sequential pacemaker placed two months prior to admission, for high grade A-V block. It was decided that pulmonary artery pressure monitonng would be beneficial so a Paceport* (American Edwards) pulmonary artery cathether was placed in the right internal jugular vein to allow for emergency ventdcular pacing, if it became necessary. The Paceport* pulmonary artery catheter has a modified right ventricular port which accepts a separately packaged Chandler | (American Edwards) transluminal ventricular pacing wire. The case proceeded uneventfully until shortly before atrial cannolation when use of the electrocautery converted the permanent pacemaker function from an A-V sequential rate of 75 9 min -~ to ventricular pacing (VVI) at a rate of 60 9 min -1 . The haemodynamic response was a decrease in blood pressure from 116/ 70mmHg to 90/55 mmHg and a decrease in cardiac output (CO) frem 4.2 to 2.8 L-min -I. Temporary transvenous pacing to a rate of 80 9 min-1 was instituted using the ventrieular pacing probe thereby improving blood pressure to 98/58 mmHg and CO to 3.2 L" rain-'. Temporary pacing was discontinued during cardiopulmonary bypass (CPB) while four distal anastamoses and three proximal anastamoses were completed. Reprograming capability for the permanent pacemaker was not available. Immediately prior to weaning from CPB, the patient was in sinus rhythm at a rate of 67 beats, min-i. Bipolar atrial CAN I ANAESTH 1988 / 35:3 / pp309-1t epicardial wires were placed and the heart was paced to a rate of 80"min -1. Initial haemodynamic stability was disrupted 15 minutes after discontinuation of CPB by the development of intermittent heart block during which the patient's systolic BP decreased from 100 to 80 mmHg. Temporary A-V sequential pacing was established using the epicardial leads on the atrium and the endocardial leads of the ventricular pacing probe. Satisfactory pacing was achieved using a Medtronic ~ 5330 A-V sequential pulse generator at output settings of 7 mA tbr both atrium and ventricle and at an A-V interval of 0.12 sec. There was immediate improvement in that systolic BP increased to 106 mmHg while CO increased from 3.3 to 4.1 L'min -t. The patient's condition was stable throughout the remainder of the case. Temporary A-V sequential pacing was continued until the patient's permanent pacemaker could be reprogrammed in the intensive care unit.
Discussion
This case report demonstrates a variety of applications for temporary pacing in the cardiac surgical patient. The preoperative plan to utilize the Paceport | pulmonary artery catheter in this patient was the result of several considerations. There was a concern that there could be a lead wire disruption during the placement of the catheter even though the pacemaker had been in place for two months. Wynands reported that lead wire disruption occurred during the simple manoeuvre of hyperextension of the arm in a patient with recent pacemaker implantation. 3 The second consideration involved the possible conversion of the programmable pacemaker with electrocautery. Although a programmer was available on the day of surgery it was unlikely that reprogramming would be possible at the moment needed. Therefore, the theoretic loss of ventricular capture and/or a decreased cardiac output resulting from a change in pacemaker function led us to utilize a modified pulmonary artery catheter to allow for emergency ventricular pacing. When electrocantery caused permanent pacemaker function to convert from an A-V sequential to ventricular mode, cardiac output decreased. Loss of properly timed atrial contraction may result in a 15-25 per cent decrease in ventricular preload.'* In attempting to compensate for the decrease in cardiac output, the paced ventricalar heart rate was increased using a bipolar transluminal pacing probe. Although this manoeuvre proved effective in this patient, there is evidence that increasing the ventrieular rate may actually decrease CO. s Endocardial pacing was selected instead of epicardial pacing, first, because the pacing probe was more readily available and second, to avoid having epicardial wires in the field during vein graft anastamosis.
The most common application of temporary pacing in cardiac surgery remains to be the placement of epicardial pacing wires prior to discontinuation of CPB or prior to closure of the chest. There are advantages and disadvantages to be considered for the various pacing systems, frequently placed as a safeguard to treat postoperative rhythm disturbances. Ventricular pacing offers some protection from the sudden development of bradyarrhythmias; however, the decrease in cardiac output and mean arterial pressure resulting from loss of effective atrial contraction may be unacceptable in some patients. The use of atrial pacing may produce a greater improvement in haemodynamics than ventricular pacing alone. 6 One of the concerns with the use of atrial pacing is that there is no therapeutic benefit in the patient who develops complete heart block postoperatively. Use of both atrial and ventricular wires increased cardiac output 34 per cent compared to ventrieular pacing alone and eight per cent compared to atrial pacing. 7 However, the subsequent removal of multiple sets of epicardial wires involves a certain amount of patient discomfort and has been associated with haemothorax,S pericardial tamponade 9,no and arrhythrnias. I I There is evidence of equivalent efficacy and complication rate comparing Ixrmanent epicardial vs endoeardial pacing, lz The use of epicardial wires as a potential support system necessitates their placement in every patient considered at risk. The advantage of the transluminal pacing system is that the ventricular pacing probe would only be introduced when needed. Experience with transluminal pacing suggests successful capture in 96 per cent of attempts in cardiac surgery patients, t3 Failure to achieve successful placement of pacing electrodes may result from primary failure to properly place the pulmonary artery catheter due to asystole, small heart, or enlarged right atrium. Placement of the pacing probe in patients with normal sinus rhythm may be associated with the development ventrieular arrythmias. There is also a theoretic possibility of right ventricular perforation, pericardial tamponade or septal perforation with the use of an endocardial pacemaker although none of these complications has been reported with the Chandler | V-pacing probe.
In conclusion, the ability to establish A-V sequential pacing utilizing transluminal ventrieular pacing electrodes increases the therapeutic benefit in patients with atrial epicardial leads who develop delayed onset of heart block following cardiopulmonary bypass. The reliability of the transluminal pacing catheter may also serve as an excellent backup in cardiac surgical cases where only atrial epicaldial wires are routinely employed.
